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SURFACE - MOUNTED RESONATORS FOR recessed area , and the electrical wiring is in communication 
WIRELESS POWER with an electrical power source . 

In one aspect , the panel is made at least partly of ferrous 
CROSS REFERENCE TO RELATED material . 

APPLICATION In another aspect , the panel is made at least partly of a 
ceramic or composite concrete material . 

The present application claims the filing benefits of U.S. In yet another aspect , the recessed area is circular , square , 
provisional application Ser . No. 62 / 345,415 , filed Jun . 3 , or rectangular in shape . Optionally , the recessed area 
2016 , which is hereby incorporated by reference herein in its includes at least two concentric circles or at least two 
entirety . squares having a common center . The recessed area may 

include a recessed pass - through disposed between the at FIELD OF THE INVENTION least two concentric circles or between the at least two 
squares . The present invention relates to wireless electrical power In a further aspect , the opening formed in the panel is a transmission and , more particularly , to mounting systems for 15 bore located in the recessed pass - through and extending resonators associated with electric field resonant capacitive 

coupling technologies and the like . through the second outer surface . 
In still another aspect , the panel is a structural floor panel 

BACKGROUND OF THE INVENTION of a raised floor system . Optionally , the panel is supported 
20 by a structural framework that cooperates with the panel to 

Electric field ( ‘ E - field ' ) wireless power systems cannot define a hollow chamber below the panel . 
transmit electrical energy through ferrous materials , such as In a still further aspect , the wireless electrical power 
steel plates , panels , or tiles that are commonly used in raised transmission system further includes a power driver circuit 
floor systems , cannot penetrate steel wall studs , certain types positioned in the hollow chamber and in electrical commu 
of interior wall or divider panels , and the like . Therefore , 25 nication with the wiring and the electrical power source . The 
ferrous materials are generally considered incompatible with power driver circuit is operable to receive high voltage AC 
E - field wireless power transmitters and receivers . Examples power from the electrical power source and to convert the 
of E - field wireless power transmitters and receivers are high voltage AC power to a voltage and type for use by the 
described in U.S. patent application , Publication No. 2013 / wireless power transmitter . 
0147427 , which corresponds to U.S. Pat . No. 9,653,948 . Optionally , the wireless power transmitter is an electric 

field transmitter operable to establish an electric field reso 
SUMMARY OF THE INVENTION nant capacitive coupling with an electric field receiver 

spaced from the first outer surface . 
The present invention provides a wireless electrical power In another aspect , the wireless electrical power transmis 

transmission system that places one or more wireless elec- 35 sion system further includes an aesthetic cover positioned 
trical power transmitters in areas where shielding or block- along the first outer surface of the panel and the wireless 
ing by ferrous metals can be avoided . The system includes power transmitter . Optionally , an adhesive layer is provided 
a panel having a recessed area for receiving a wireless power for adhering the aesthetic cover to at least the first outer 
transmitter , such as an electric field resonant transmitter . The surface of the panel . 
panel has a first outer surface and a second outer surface 40 Accordingly , the wireless electrical power transmission 
opposite the first outer surface , with a thickness defined system of the present invention provides an arrangement in 
between the first and second outer surfaces . The recessed which wireless electrical power transmitters can be used in 
area is formed in the first outer surface , and the recessed area combination with ferrous metals , such as in structural panels 
has a depth that is less than the thickness of the panel . of raised floor applications . Other components of the system , 
Electrical wiring is coupled to the wireless power transmitter 45 such as a power driver circuit , may be positioned remotely 
and passes through an opening formed in the panel , which from the transmitter and connected via wiring that passes 
opening is accessible from the recessed area , and the elec- through the panel . The system may include an aesthetic 
trical wiring is in communication with an electrical power panel of predominantly non - ferrous material , thus present 
source . The system may be incorporated into floor struc- ing a suitable aesthetic appearance . This allows for electrical 
tures , including raised flooring systems , or into walls , ceil- 50 power transmission to electrical systems associated with 
ings , or work surfaces such as tables or desks . Because furniture articles , to rechargeable portable power supplies or 
substantially any non - ferrous aesthetic covering may be other electrical power consumers having compatible wire 
used , the system can be incorporated into these various areas less electrical power receivers . 
without any adverse visual impact , and without compromis- These and other objects , advantages , purposes and fea 
ing a desired level of durability for the area in which it is 55 tures of the present invention will become apparent upon 
placed . review of the following specification in conjunction with the 

In one form of the present invention , a wireless electrical drawings . 
power transmission system includes a panel with first and 
second outer surfaces , a recessed area formed in the first BRIEF DESCRIPTION OF THE DRAWINGS 
outer surface , a wireless power transmitter in the recessed 60 
area , and electrical wiring . The panel's second outer surface FIG . 1 is a side sectional elevation , taken along section 
is located opposite the first outer surface , and the panel has line I - I of FIG . 4 , of a portion of a raised floor system 
a thickness defined between the first and second outer incorporating surface - mounted resonators for wireless elec 
surfaces . The recessed area has a depth that is less than the trical power transmission in accordance with the present 
panel thickness . The electrical wiring is coupled to the 65 invention ; 
wireless power transmitter and passes through an opening FIG . 2 is an exploded side sectional elevation of the raised 
formed in the panel , the opening being accessible from the floor system and surface - mounted resonators of FIG . 1 ; 
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FIG . 3 is a perspective view of a substrate panel including density fiberboard or ‘ MDF ' ) , ceramic , concrete or compos 
rectangular recessed regions for receiving surface - mounted ite concrete products ( including concrete mixed with fibrous 
resonators for wireless electrical power transmission ; materials ) , and the like . 
FIG . 4 is another perspective view of the substrate panel Recessed areas 14 may be molded directly into panel 12 

of FIG . 3 , shown with E - field resonators mounted in the 5 during manufacturing , or may be formed or established in 
recessed regions of the panel ; panel 12 after manufacturing , such as using a stamping or 
FIG . 5 is a perspective view of a substrate panel including milling process . In the embodiment of FIGS . 1-4 , recessed 

two recessed regions in the shapes of squares having com area 14 is formed as two generally rectangular recessed 
mon centers , for receiving surface - mounted resonators for areas 14a , 14b that are joined at their respective bases by an 
wireless electrical power transmission ; 10 intermediate recessed area or pass - through 14c that forms a 

bight region of the overall U - shaped recessed area 14 , as FIG . 6 is another perspective view of the substrate panel best shown in FIGS . 3 and 4. Wire opening 20 extends of FIG . 5 , shown with E - field resonators mounted in the through base surface 26 at intermediate recessed area 14c , recessed regions of the panel ; and through second outer surface 24 , so that wiring 18 can FIG . 7 is a perspective view of a substrate panel including 15 pass through panel 12 and into a chamber 34 that is partially 
two recessed regions in the shapes of concentric circles , for bounded by second outer surface 24 , such as shown in FIGS . receiving surface - mounted resonators for wireless electrical 1 and 2. However , it is further envisioned that an alternative 
power transmission ; wire opening or bore could be arranged through the panel to 

FIG . 8 is a top plan view of the substrate panel of FIG . 7 , exit somewhere other than through the second outer surface 
shown with E - field resonators mounted in the recessed 20 24 , such as through a side edge of the panel or even though 
regions of the panel ; and another location along the first outer surface 22 or base 

FIGS . 9A - 9C are perspective views of other exemplary surface 26 . 
substrate panels with recessed regions for receiving surface- It will be appreciated that other shapes of recessed areas 
mounted resonators for wireless electrical power transmis- are envisioned without departing from the spirit and scope of 
sion . 25 the present invention , such as one or more square recessed 

areas ( FIGS . 5 , 6 and 9C ) , or one or more circular recessed 
DESCRIPTION OF THE PREFERRED areas ( FIGS . 7-9B ) . In the embodiments of FIGS . 5 , 6 and 

EMBODIMENTS 9C , outer square recessed areas 114a surround inner square 
recessed areas 114b , with an intermediate recess or pass 

Referring now to the drawings and the illustrative 30 through 114c formed between two adjacent corners , where 
embodiments depicted therein , a wireless electrical power a wire opening 120 is established . Similarly , in the embodi 
transmission system 10 includes a panel 12 defining one or ments of FIGS . 7-9B , outer circular recessed areas 214a 
more recessed areas 14 , such as shown in FIGS . 1 and 2 . surround inner circular recessed areas 214b , with an inter 
Wireless power transmitters or resonators 16 are positioned mediate recess or pass - through 214c formed between the 

35 two areas where a wire opening 220 is established . Circular in respective recessed areas 14 , and are electrically coupled recessed areas 214a , 214b may be concentric as shown , and to wiring 18 that passes through an opening or bore 20 square recessed areas 114a , 114b may share a common formed in panel 12. Panel 12 has a first outer surface 22 and center as shown , but it will be appreciated that the recessed a second outer surface 24 located opposite the first outer 
surface 22 , and has a first thickness T1 defined between the 40 ferent shapes of wireless power transmitters ( including 

areas may be shaped and positioned to accommodate dif 
first and second outer surfaces 22 , 24 , and a second thickness square wireless power transmitters 116a , 116b and circular 
T2 defined between base surfaces 26 of recessed areas 14 wireless power transmitters 216a , 216b ) and / or to concen 
( FIGS . 2 , 3 , 5 and 7 ) and second outer surface 24. The trate wireless power transmission in desired areas of a given 
thickness of wireless power transmitters 16 may be equal to panel 12 , 112 , 212 . 
the depth of recessed areas 14 ( which depth may be calcu- 45 Optionally , and with further reference to FIG . 1 , a power 
lated as second thickness T2 subtracted from first thickness driver circuit 36 is positioned in the hollow chamber 34 and 
T1 ) , or may be less than the depth of recessed areas 14 , as is in electrical communication with the wiring 18 and with 
shown . Where the thickness of wireless power transmitters an electrical power source ( such as a high voltage AC power 
16 is less than the depth of recessed areas 14 , the remaining circuit of a building ) . Power driver circuit 36 is operable to 
space above power transmitters 16 may be at least partially 50 receive high voltage AC power from the electrical power 
filled by protective panels or sheets 28 ( FIG . 2 ) , thereby source and convert the high voltage AC power to a voltage 
reducing the risk of damage to transmitters 16 , such as may and type that is suitable for use by the wireless power 
be caused by dropped objects , heavy furniture or rolling transmitter ( s ) 16. Suitable power driver circuits and wireless 
carts , and the like , particularly in flooring applications . power transmitters are available , for example , from Solace 

In the illustrated embodiment , panel 12 is a structural 55 Power Inc. of St. Johns , Newfoundland , Canada 
substrate that forms the upper structural layer of a raised ( www.solace.ca ) . Although the wireless electrical power 
flooring system , which includes structural support elements transmission system is primarily described herein as being 
or spacers 30 that may form part of a framework resting on for electric field ( ' E - field ' ) resonant capacitive coupling 
a substantially solid base surface 32. For example , it is power transmission , it will be appreciated that the principles 
envisioned that panel 12 and the associated wireless elec- 60 of the present invention may be practiced using inductive 
trical power transmission system 10 may be adapted for use coils or other wireless power transmission technologies . 
in raised floor systems like those described in commonly- Referring once again to FIGS . 1 and 2 , wireless electrical 
owned U.S. Pat . Nos . 7,878,845 and 7,183,504 , which are power transmission system 10 may further include one or 
both hereby incorporated herein by reference in their entire- more protective panels 28 configured for insertion into 
ties . Panel 12 may be manufactured by various materials , 65 recessed area 14 above each wireless power transmitter 16 . 
including ferrous metal , non - ferrous metal such as alumi- Protective panels 28 are preferably made of a non - ferrous 
num , wood or composite wood products ( including medium material , such as non - ferrous metal , resinous plastic sheet 
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material , molded resinous plastic , cardboard or MDF , wood electrical wiring coupled to said wireless power transmit 
or plywood , ceramic , a fiber - reinforced ( e.g. , Kevlar ) res- ter and passing through said wire opening and exiting 
inous plastic , or the like , and are intended to resist damage said panel through said second outermost surface , 
to the wireless power transmitters 16 , such as from abrasion wherein said electrical wiring is in communication with 
or from impacts and point pressures caused by heavy 5 an electrical power source . 
furniture , rolling carts , dropped objects , etc. In the illustrated 2. The wireless electrical power transmission system of embodiment , protective panels 28 are sized and shaped for claim 1 , wherein said panel comprises a ferrous material . 
insertion into at least an upper region of recessed area 14 . 3. The wireless electrical power transmission system of However , it will be appreciated that protective panels may claim 1 , wherein said panel comprises a ceramic or com be sized to cover a substantial portion of the first outer 10 posite concrete material . surface 22 , or a substantial portion thereof . Optionally , 4. The wireless electrical power transmission system of protective panels 28 may be sufficiently thick so as to claim 1 , wherein said recessed area is circular , square , or contact upper surfaces of wireless power transmitters 16 
while being substantially flush with first outer surface 22. It rectangular in shape . 
is further envisioned that adhesives may be applied to 15 5. The wireless electrical power transmission system of 
protective panels 28 to aid in securing them in place , and claim 4 , wherein said recessed area comprises at least two 
also to secure an aesthetic cover 38 , which may be a vinyl concentric circles or at least two squares having a common 
or synthetic tile , a carpet tile or carpet section , wood or center . 
composite wood product , concrete or ceramic or composite 6. The wireless electrical power transmission system of 
concrete panel or tile , gypsum board , or wallpaper , for 20 claim 5 , wherein said recessed area comprises a recessed 
example . It will be appreciated that the material and finished pass - through disposed between said at least two concentric 
appearance of aesthetic cover 38 may be chosen according circles or between said at least two squares . 
to application , e.g. , floor , wall ( including repositionable 7. The wireless electrical power transmission system of 
room dividers ) , ceiling , or work surface such as a desktop or claim 1 , wherein said panel comprises a structural floor 
tabletop . 25 panel of a raised floor system . 

Thus , the wireless electrical power transmission system of 8. The wireless electrical power transmission system of 
the present invention allows for wireless electrical power claim 7 , wherein said panel is supported by a structural 
transmitters to be used in combination with ferrous metals framework that cooperates with said panel to define a hollow 
while limiting or substantially preventing shielding or chamber below said panel . 
blocking the wireless transmission of electrical power by 30 9. The wireless electrical power transmission system of 
ferrous metals . Other components of the system , such as a claim 8 , further comprising a power driver circuit positioned 
power driver circuit , may be positioned remotely from the in said hollow chamber and in electrical communication 
transmitters and connected via wiring that passes through with said wiring and the electrical power source , wherein 
the substrate or panel in which the wireless transmitters are said power driver circuit is operable to receive high voltage 
mounted . The system may be incorporated into floor struc- 35 AC power from the electrical power source and to convert 
tures , including raised flooring systems , or into walls , ceil- the high voltage AC power to a voltage and type for use by 
ings , work surfaces , and the like , while presenting a desired said wireless power transmitter . 
aesthetic appearance and having minimal aesthetic impact in 10. The wireless electrical power transmission system of 
an area , or none at all , as desired . It will be appreciated that claim 1 , wherein said wireless power transmitter is an 
the term ' work surfaces ' is not intended to be limiting , and 40 electric field transmitter configured to establish an electric 
such surfaces can range from tables or desks to countertops field resonant capacitive coupling with an electric field 
in homes or businesses , cabinets or cabinet shelves , fixed or receiver spaced from said first outermost surface . 
portable shelves including book shelves , and the like . 11. The wireless electrical power transmission system of 

Changes and modifications in the specifically - described claim 1 , wherein said wireless power transmitter has a 
embodiments may be carried out without departing from the 45 transmitter thickness that equal to or less than said depth 
principles of the present invention , which is intended to be of said recessed area . 
limited only by the scope of the appended claims as inter- 12. The wireless electrical power transmission system of 
preted according to the principles of patent law including the claim 1 , further comprising an aesthetic cover positioned 
doctrine of equivalents . along said first outermost surface of said panel and said 

The embodiments of the invention in which an exclusive 50 wireless power transmitter . 
property or privilege is claimed are defined as follows : 13. The wireless electrical power transmission system of 

1. A wireless electrical power transmission system com- claim 12 , further comprising an adhesive layer for adhering 
prising : said aesthetic cover to at least said first outermost surface of 

a panel having a first outermost surface and a second said panel 
outermost surface opposite said first outermost surface , 55 14. The wireless electrical power transmission system of 
with a panel thickness comprising solid structural sub- claim 12 , wherein said aesthetic cover comprises at least one 
strate defined between said first and second outermost chosen from ( i ) a vinyl or synthetic tile , ( ii ) gypsum board , 
surfaces ; ( iii ) a wood or composite wood panel or tile , and ( iv ) a 

a recessed area formed in said first outermost surface , concrete or ceramic or composite concrete panel or tile . 
wherein said recessed area has a depth that is less than 60 15. The wireless electrical power transmission system of 
said panel thickness ; claim 1 , wherein said panel comprises a floor panel , a wall 

a wire opening extending through said panel , from said or room divider panel , or a ceiling panel in a work area . 
second outermost surface to said recessed area ; 16. A wireless electrical power transmission system com 

a wireless power transmitter positioned in said recessed prising : 
area , wherein an outer peripheral shape of said wireless 65 a flooring panel comprising ferrous metal and having a 
power transmitter corresponds to an outer peripheral first outermost surface and a second outermost surface 
shape of said recessed area ; and opposite said first outermost surface , with a panel 
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thickness comprising solid structural substrate defined an adhesive layer for adhering said aesthetic cover to at 
between the first and second outermost surfaces ; least said first outermost surface of said flooring panel ; 

and a recessed area formed in said first outermost surface , a protective sheet disposed between said wireless power wherein said recessed area has a depth that is less than transmitter and said aesthetic cover . said panel thickness ; 17. The wireless electrical power transmission system of 
a wireless power transmitter positioned in said recessed claim 16 , wherein said aesthetic cover comprises at least one 

area , wherein an outer peripheral shape of said wireless chosen from ( i ) a vinyl or synthetic tile , ( ii ) a wood or 
power transmitter corresponds to an outer peripheral composite wood panel or tile , and ( iii ) a concrete or ceramic 
shape of said recessed area ; or composite concrete panel or tile . 

18. The wireless electrical power transmission system of electrical wiring coupled to said wireless power transmit claim 16 , wherein said flooring panel comprises a structural ter and passing through an opening formed in said floor panel of a raised floor system , said structural floor flooring panel and extending through said second out panel supported by a structural framework that cooperates 
ermost surface of said flooring panel at said recessed with said panel to define a hollow chamber below said panel , 
area and exiting said flooring panel through said second 15 and further comprising an electrical circuit disposed in said 
outermost surface , wherein said electrical wiring is in hollow chamber , wherein said electrical wiring is in elec 
communication with an electrical power source ; trical communication with said electrical power source via 

said electrical circuit . an aesthetic cover positioned along said first outermost 
surface of said flooring panel ; 
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